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157] ABSTRACT

Light-trapping members are cut out of a ribbon consist-
ing of a base fabric and piles. The piles of the ribbon are
pressed against the peripheral surface of a thermal drum
to be mclined in the width direction after the ribbon is
passed through and twisted by a twister disposed close
to the thermal drum. The light-trapping members with
inclined piles are attached to a film passage mouth of a
self-advancing-type photographic film cassette with the
inclination of the piles directed to the outside of the film
passage mouth, so that the leading end of a photo-
graphic film can be advanced smoothly by rotation of a

spool through the light-trapping members to the outside
of the cassette.

16 Claims, 5 Drawing Sheets
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METHOD OF MAKING LIGHT-TRAPPING
MEMBERS FOR PHOTOGRAPHIC FILM
CASSETTE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of making
light-trapping members having inclined piles and more
particularly to a method of making light-trapping mem-
bers to be attached to a film passage mouth of a photo-
graphic film cassette in which a film leader is advanced
out of the photographic film cassette through the film
passage mouth. |

2. Description of the Related Art

Recently, photographic film cassettes, in which an
entire photographic film is wound on a spool and con-
tained in a cassette shell in order to facilitate the loading
of the photographic film cassette into a camera, have
been utthized. The maximum diameter of the roll of
photographic film is approximately equal to or smaller

than the inside diameter of the cassette shell to prevent

loosening of the roll of photographic film. In such a
photographic film cassette, the leading end of the pho-
tographic film is advanced out of the cassette shell,
through a film passage mouth, by rotating the spool in a
film advancing direction.

In order to prevent external light from entering into
the cassette shell through the film passage mouth, light-
trapping members are attached to the upper and lower
inside surfaces of the film passage mouth. When the
leading end is advanced out of the cassette shell by
rotation of the spool, a large advancing torque is re-
quired so as to prevent the leading end from being
caught by the light-trapping members. Therefore, if
conventional light-trapping members, such as plushes,
are attached to the film passage mouth of the cassette
shell, the leading end needs to pass through the film
passage mouth while disentangling any entangled piles
of the plushes, which causes the leading end to encoun-
ter a very large resistance due to interaction with the
‘plushes.

Therefore, it is necessary to use light-trapping mem-
bers having inclined piles in order to reduce the advanc-
ing torque. The piles need to be inclined from the roots
thereof at a constant angle with respect to a base fabric
of the light-trapping members. The piles in each row
overlie the piles in an adjacent row. The light-trapping;
members are attached to the film passage mouth such
that the inclination of the piles is directed toward the
film advancing direction. As disclosed in Japanese Pa-
tent Laid-Open Publication No. 4-22944, piles can be
raised by a brushing roller.

If a web 1s brushed to incline its piles and is slit thinly
to obtain ribbons having the same width as the light-
trapping members, tips of inclined piles are cut and a
large amount of dust is thus generated. Accordingly, it
1s preferable to weave a ribbon having the same width
as the light-trapping members or to slit a web into a
number of ribbons prior to imparting inclination to their
piles. The ribbons is cut by a length equal to the width
of the film passage mouth. However, when inclining the
piles of a thin ribbon with the brushing roller, the ribbon
tends to be twisted due to its thinness, resulting in irreg-
ular inclinations of the piles.
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2 :
SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a
method for making light-trapping members capable of
advancing the leading end of a photographic film with -
a small advancing torque.

It is another object of the present invention to pro-
vide a method for making light-trapping members capa-
ble of reliably inclining piles at a constant angle.

This and other objects of the present invention are
achieved by bringing piles of the ribbon into contact
with a thermal drum so as to incline the piles in width
direction of the ribbon while twisting the ribbon. In
order to prevent loosening or entanglement of the piles,
the moisture content of the ribbon is 50 (w/w)% or
more.

In a preferred embodiment, a twister having a rectan-
gular passage formed therein in the ribbon feeding di-
rection 1s utilized to twist the ribbon by threading it in
the passage thereof. The inclination of the piles can be
varied by changing the inclination of the rectangular
passage with respect to the ribbon width direction.

According to the present invention, it is possible to
impart inclination to the piles of the ribbon uniformly,
securely, and efficiently with a simple device.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the
present invention will become apparent from the fol-
lowing detailed description of the preferred embodi-
ments when read in connection with the following
drawings, in which: |

FIG. 1 is a perspective view. of a photographic film
cassette in which the leading end of a photographic film
1s advanced out of a cassette shell;

FIG. 2 is a cross section of the photographic film
cassette of FIG. 1;

FIG. 3 is a schematic diagram illustrating a process
for inclining piles of a ribbon according to the present
invention;

FIG. 4 is an explanatory diagram illustrating a rela-
tionship between the ribbon, a twister and a thermal
drum as illustrated in FIG. 3; and

FIGS. S to 8 are explanatory diagrams illustrating
various twisting angles.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIGS. 1 and 2, a photographic film
cassette 2 has a cassette shell 3 which rotatably supports
a spool 4, having a roll of photographic film 5 thereon.
The entire photographic film 5 is initially contained in
the cassette shell 3. The cassette shell 3 consists of two
shell halves 3a¢ and 3b and is provided on an inside
surface with ridges 6, which are 0.5 mm wide and 0.6
mm high, to prevent the roll of photographic film 5
from loosening. In the alternative, the roll of photo-
graphic film 5§ may be clamped by a pair of flanges of
the spool 4. A leading end 5a of the photographic film
S 1s advanced through a film passage mouth 7, which is
2.0 mm 1in height, by rotation of a spool 4. Black light-
trapping members 8a and 86 are attached to the upper
and lower 1nside surfaces of the film passage mouth 7 by
an adhesive.

Referring to FIG. 3, a process for making the light-
trapping members from a ribbon 10 will be described.
‘The ribbon 10 consists of a base fabric 10z and piles 105
and 1s formed by slitting a web (see FIG. 4). The ribbon
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10 1s first advanced by feed rollers 9 to raising rollers 11
and 12 where the piles 10b are raised in an erect manner.

The raising rollers 11 and 12 have brushes disposed on
their peripheries. The axes of the raising rollers 11 and
12 are parallel to the width direction of the ribbon 10.

The raising roller 11 is rotated in the advancing direc-
tion of the ribbon 10 while the raising roller 12 is rotated
in the opposite direction. Thereby, the piles 105 are
efficiently raised. Of course, one of the raising rollers 11

and 12 may be omitted.
The ribbon 10, having passed the raising rollers 11

and 12, is advanced via a guide roller 14 toward a ther-
mal drum 15. As illustrated in FIG. 4, a twister 16 is
provided at a distance D from a contact point between
the ribbon 10 and a peripheral surface 15¢ of a thermal
drum 135 s0 as to twist the ribbon 10. The distance D is
preferably within 10 cm. It is possible to vary a contact
angle between the piles 100 of the ribbon 10 and the
peripheral surface 152 of the thermal drum 15 in the
width direction of the ribbon 10 by altering a twisting
angle O formed between the surface of the ribbon 10 on
the thermal drum and the twister 16. In order to incline
the piles 105 in the width direction of the ribbon 10 by
contact with the thermal drum 15, the peripheral speed
of the thermal drum 15 is adjusted to correspond to the
advancing speed of the ribbon 10. In case of inclining
the piles 106 of the ribbon 10 in the longitudinal direc-
tion, the peripheral speed of the thermal drum 15 can be
adjusted to be different from the advancing speed of the
ribbon 10 to a proper degree. The twist of the ribbon 10
is thus gradually released while the ribbon 10 is in
contact with a surface of the thermal drum 15.

After having been substantially inclined by the ther-
mal drum 15, the piles 105 of the ribbon 10 are pressed
against a peripheral surface 20z of a thermal drum 20.
Thereby, the ribbon 10 is dried and the inclination of the
piles 105 1s made steady. Tension rollers 22 and 23 are
adapted to regulate tension of the ribbon 10 so as to
properly set the pressing force of the ribbon 10 against
the peripheral surfaces 15¢ and 20z of the thermal
drums 15 and 20. The advancing speed of the ribbon 10
is, €.g., 8 m/min. The thermal drum 20 can be rotated at
the same speed as the thermal drum 15.

After imparting the inclination to the piles 105 of the
ribbon 10, the ribbon 10 is rolled in a winding process
24. The roll of ribbon 10 is transported to a cassette
assembling line. In a cutting process 25 of the cassette

assembling line, the ribbon 10 is cut to obtain the light--

trapping members 8¢ and 86 the width of which is ap-
proximately equal to that of the film passage mouth 7.

In an attaching process 26, the light-trapping members

8z and 8b are attached to the shell halves 3z and 3b with
the inclination of the piles 105 directed in the film ad-
vancing direction. After anchoring the trailing end of
the photographic film 5 to the spool 4, the shell halves
3a and 3b are mated so as to contain the spool 4 with the
trailing end of the photographic film 5 anchored thereto
and are attached by ultrasonic welding. Finally, the
spool 4 1s rotated to wind the photographic film 5 com-
pletely within the cassette shell 3.

After attaching the ribbon 10 on the shell halves 3a
and 3b in the attaching process 26, the ribbon 10 may be
cut to form the light-trapping members 8a and 85 in the
cutting process 25. The winding process 24 may be
omitted. The pile twisting process and the attaching
process may be performed in a sequential manner. In the
attaching process 26, the light-shielding members 8a
and 86 may be attached to the shell halves 32 and 35 by

10

15

20

25

30

35

45

50

39

60

65

4

ultrasonic welding or by an adhesive. The ribbon 10
may be initially woven in the width of 5 mm. However,
the width of the ribbon 10 may be in a range of 2.0 mm
to 10.0 mm.

For a base fabric 10z and the pile 1056 of the ribbon 10,
it is preferable to use synthetic fibers of thermoplastic
resin, e.g. polyamide system such as nylon 6, nylon 66,
or nylon 12, polyolefin system such as polyethylene,
polypropylene, vinyl chloride or polystyrene, polyester

system such polyethylene terephthalate or polybutylene
phthalate, polyvinyl alcohol system, polyvinylidene

chlornide system, polyvinyl chloride system, polyacrylo-
nitrile system, polyvinylidene cyanide system, poly-
fluoroethylene system, polyurethane system, etc. Al-
though more than one thermoplastic resin selected from
the above may be mixed, it is desirable to use thermo-
plastic resin suitable for making fibers.

As well known for destaticization, a static compound
and/or a conductive substance should be applied to the
thermoplastic resin by means of mixture, adsorption or
coating. Also, the static compound may be copolymer-
1zed with the thermoplastic resin.

The static compound can be selected from alkyl ether
ester-type, alkyl amine-type, phosphate ester-type, and
hydrophilic or surface active alkyl ether-type com-
pounds. As the conductive substance, conductive car-
bon black, metal, conductive metallic compounds, or
grains having these films can be used.

As disclosed in Japanese Patent Laid-Open Publica-
tion Nos. 62-27733, 62-55649, 62-71949, 63-49756,
2-72348, it 1s desirable to select a filler from among
polyvinyl system synthetic resin emulsion, polyolefin
system synthetic resin emulsion, synthetic rubber sys-
tem emulsion, polyamide system synthetic resin emul-
sion, thermoplastic polyurethane system synthetic resin
emulsion, thermoplastic polyester system synthetic
resin emulsion, etc. The filler may be formed by mixing
more than one emulsion selected from the above.

Although the filler can be used as the adhesive for
attaching the light-trapping members 8z and 856 to the
shell halves 3a and 3b, the adhesive may be applied after
the filler is hardened. As the adhesive, e.g., an acrylic
system double-sided adhesive (e.g., NP350B made by
Sony Chemicals Corporation), a polyester system di-
electric bonding adhesive (e.g., LIOHARD made by
‘Toyo Ink Mfg. Co., Ltd.), a delayed tack-type adhesive
(e.g., BPW-5249 made by Toyo Ink Mfg. Co., Ltd.), an
alpha syano acrylate system adhesive (e.g., ARON
AL PHA 232 made by Toagoseil Chemical Industry Co.,
Itd.), an acrylic system structural adhesive (e.g., 39X-
069 made by Three Bond Co., Ltd.) can be used in place
of the filler mentioned above.

When the piles 105 are formed of nylon threads hav-
ing a round cross section, the thickness of the piles 106
should preferably be 100 denier or less. If the thickness
is larger than that, the rigidity of the piles 105 becomes
large, which makes it difficult to incline the piles 105.
The length of the piles 105 should be 1 mm or more and
less than the width of the ribbon 10. If the width is less
than 1 mm, it is difficult to incline the piles 105. On the
other hand, if it is larger than the width of the ribbon 10,
it 1s difficult to handle the ribbon 10. The cross section
of the piles 106 may have a flat shape, or any other
shape, which is advantageous for the light-trapping
ability. Although one pile thread may have any number
of filaments, the density of the piles 105 is optimally
about 100,000 piles/cm?. If the density is larger than



5,341,188

S
that, the piles 105 interfere with each other, which
makes it difficult to incline the piles 105.

It is preferable to make the inclination of the piles 105
in a range of 30° to 80°, and more preferable to make it
in a range 40° to 60° in order to reduce the advancing
torque while retaining adequate light-trapping ability.

It 15 preferable to determine the moisture content of
the ribbon 10 to be 50 (w/w)%, or more, prior to im-
parting inclination to the piles 105. If the moisture con-
tent 1s less than 50 (w/w)%, the piles 105 are loosened
or spread, which causes the piles 105 not to be inclined
in the same direction uniformly, resulting in increase of
the advancing torque. The moisture content may be a
large value, e.g., 300 (w/w)%; however, in such a case,
moisture may form on the ribbon 10.

The standard definition of moisture content is utilized
herein. In other words, the moisture content is defined

as the ratio of the weight of water absorbed in the rib--

bon with respect to the weight of the ribbon when dry.

In particular, moisture content can be defined by the
following equation:

M=(W2—W1)/W1x 100

Where;
W1 1s the weight of a ribbon per unit length dried at
105 degrees centigrade for 4 hours, |

W2 is the weight of a ribbon per unit length after

absorbing moisture, and

M is defined as the moisture content percentage or

- (W/wW)%.

It 1s preferable to set the twisting angle © of the
twister 16 in the range of 60° to 180°. If the twisting
angle © is smaller than 60°, the piles 105 of the ribbon 10
become approximately perpendicular to the surface of

the thermal drum 15, which makes it difficult to incline

the piles 105 in one direction. On the other hand, if the
twisting angle © is larger than 180°, the right and back
surfaces of the ribbon 10 are reversed, so that the piles
106 will not be in contact with the thermal drum 15,
making it impossible to impart inclination to the piles
105.

Several examples and comparative examples will be
discussed below to explain the present invention in
greater detail.

EXAMPLE 1

A pile fabric was woven as follows:

warp thread: static nylon PAREL thread having 50
denter/30 filaments made by Toray Industries, Inc.

weft thread: static nylon PAREL thread having 70
denier/24 filaments made by Toray Industries, Inc.

pile thread: PROMIIL.AN T 8100 thread nylon (trade

name) having 100 denier/48 filaments made by Toray
Industnes, Inc.

width of the fabric: 5.0 mm

width of pile planted portion: 3.5 mm

warp inlaying density: 90 threads/inch

weft mlaying density: 120 threads/inch

weave: plain weave, pile inlaid in the V-shape

pile density: 58,000 piles/cm?

‘The woven pile fabric was sheared by a shearing
machine to be 2.0 mm in thickness and thereafter dyed
black with Mitsui nylon black SGL 6% O.W.F. (trade

name) by a wince dying machine to obtain the ribbon
10.
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6
After making sure that the moisture content of the
ribbon 10 was 50 (w/w)%, the piles 10b were inclined
under the following condition, as illustrated in FIG. 5.
Twisting angle ©: 60°
Tension of the ribbon 10 by the tension rollers 22, 23:
300 g
Temperature of the thermal drums 15, 20: 170° C.

EXAMPLE 2

There was used the same ribbon 10 having the mois-
ture content of 50 (w/w)% as in Example 1. As illus-
trated in FIG. 6, the piles 106 of the ribbon 10 were
inclined under the following condition:

Twisting angle ©: 100°

Tension of the ribbon 10 by the tension rollers 22, 23:
500 g

‘Temperature of the thermal drums 15, 20: 170° C.

EXAMPLE 3

There was used the same ribbon 10 having the mois-
ture content of 50 (w/wW)% as in Example 1. As illus-
trated in FIG. 7, the piles 106 were inclined under the
following condition:

Twisting angle ©: 160°

Tension of the ribbon 10 by the tension rollers 22, 23:
500 g

Temperature of the thermal drums 15, 20: 170° C.

EXAMPLE 4

There was used the same ribbon 10 as in Example 1,
but having the moisture content of 100 (Ww/w)%. As

illustrated in FIG. 6, the piles 105 were inclined under
the following condition:

Twisting angle ©: 100°

‘Tension of the ribbon 10 by the tension rollers 22, 23:
500 g

Temperature of the thermal drums 15, 20: 170° C.

EXAMPLE 5

‘There was used the same ribbon 10 as in Example 1,
but having the moisture content of 200 (w/w)%. As
tlustrated in FIG. 6, the piles 100 were inclined under
the following condition:

Twisting angle ©: 100°

Tension of the ribbon 10 by the tension rollers 22, 23:
500 g .

Temperature of the thermal drums 15, 20: 170° C.

COMPARATIVE EXAMPLE 1

The same fabric as in Example 1 was dyed and then
dried to obtain a ribbon 30 having the moisture content
of 50 (w/w)%. As illustrated in FIG. 8, piles 31 of the
ribbon 30 were inclined under the following condition:

Twisting angle ©: 50°

Tension of the ribbon 30 by the tension rollers 22, 23:
500 g

Temperature of the thermal drums 15, 20: 170° C.

COMPARATIVE EXAMPLE 2

The same fabric as in Example 1 was dyed and then
dried to obtain a ribbon having the moisture content of
40 (w/w)%. Piles of the ribbon were inclined under the

following condition:

Twisting angle ©: 60°

Tension of the ribbon by the tension rollers 22, 23:
500 g

Temperature of the thermal drums 15, 20: 170° C.
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COMPARATIVE EXAMPLE 3 TABLE 2

The same fabric as in Example 1 was dyed and then . Comparative Examples
dried to obtain a ribbon having the moisture content of ! 2 3 4 5
40 (w/w)%. Piles of the ribbon were inclined under the 5 'Il"Wliﬁtinﬁ_lg angfle ) ggz 2(53 lgg 1 gfl) 1g$

. SN nclination of piles

fOIIOWm_g condition: . Moisture content (w/w %) 50 40 40 40 30

Twisting angle ©: 100 Advancing torque and 391 405 383 377 452

Tension of the ribbon by the tension rollers 22, 23: evaluation X X X X X
300 g Leading end ejef:tion rate 92 90 92 96 86

Temperature of the thermal drums 15, 20: 170° C. 10 (%) and evaluation v X m}a{ble . =

COMPARATIVE EXAMPLE 4

The same fabric as in Example 1 was dyed and then
dried to obtain a ribbon having the moisture content of
40 (w/w)%. Piles of the ribbon were inclined under the
following condition:

Twisting angle ©: 160°

Tension of the ribbon by the tension rollers 22, 23:
00 g

Temperature of the thermal drums 15, 20: 170° C.

COMPARATIVE EXAMPLE 5

The same fabric as in Example 1 was dyed and then
dried to obtain a ribbon having the moisture content of
30 (w/w)%. Piles of the ribbon were inclined under the
following condition:

Twisting angle ©: 100°

Tension of the ribbon by the tension rollers 22, 23:
200 g

Temperature of the thermal drums 15, 20: 170° C.

Each of the ribbons of Examples 1 to 5 and Compara-
tive Examples 1 to 5 was cut by 40 mm to form light-
trapping members which were attached to the upper
and lower inside surfaces of the film passage mouths of
cassette shell halves by the 0.15 mm thick acrylic system
adhesive with the piles directed toward the film advanc-
ing direction. The shell halves were mated to obtain ten
different photographic film cassettes. Fuji Color Super
HG 400 Film (trade name: Fuji Photo Film Co., Ltd.)
was contained in the cassette shell. The leading end of
the photographic film was cut diagonally at an angle of
60°.

Twenty photographic film cassettes of each kind
were subjected to measurement by a torquemeter as to
the advancing torques at the time of advancing the
leading ends of the photographic films out of the cas-
sette shells. The measured advancing torque was the
maximum value at that time in each of the photographic
film cassettes. Further, 50 photographic film cassettes
for each kind were tested in order to count the number

of photographic film cassettes in which the leading end

of the photographic film was advanced out of the cas-
sette shell. The number was divided by 50 to obtain the
leading end ejection rate. The results of the tests are
written in the following Tables 1 and 2.

TABLE 1
Examples

1 2 3 4 5
Twisting angle 60° 100 160° 100° 100°
Inclination of piles 72° 70° 62° 67° 57°
Moisture content (w/w %) 50 50 50 100 200
Advancing torque and 185 183 172 176 165
evaluation O @ © © ©
L eading end ejection rate 100 100 100 100 100
(%) and evaluation () © © © ©
Total evaluation usable
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Total evaluation

Marks and terms used in the Tables represent the
following meanings:

Evaluation:

=very good

(O=good

X =bad

Twisting angle: The angle at which the ribbon was -
twisted with respect to its longitudinal direction imme-
diately before contacting the piles within the thermal
drum 15.

Inclination of piles: The inclination of 20 piles se-
lected from a line in the width direction of the ribbon.

Moisture content: The weight percentage of the
water contained in the ribbon with respect to other
components of the ribbon after the dying process and
before the mclining process.

Advancing torque: The averaged value of the maxi-
mum torques applied to the spools of 20 photographic
film cassettes at the time of advancing the leading end
out of the cassette shell through the film passage mouth.

Leading end ejection rate: The percentage of the
number of photographic film cassettes in which the
leading end could be projected out of the film passage
mouth with respect to 50 photographic film cassettes.

As 1s apparent in Table 1, the advancing torques are
small and the leading end ejection rates were all 100%
according to the light-trapping members of the present
invention.

Although the tension applied to portions of the rib-
bons close to the thermal drums 15 and 20 was 500 g in
the above examples and comparative examples, it may
be sufficient to utilize a tension of 100 g or slightly
more. Also, 1t can be increased to such an extent that the
ribbons will not be torn.

The temperature of the thermal drums 15 and 20 was
170° C., but should be varied, depending on the kind of
material used for pile threads. Approximately 150° to
180° is proper for nylon pile threads used above. In this
case, at 150° C., the contact time between the ribbon
and each thermal drum should be 150 sec. to 1 min.; at.
180° C., it should be 10 to 45 sec. Further, approxi-
mately 150° to 210° C. is proper for polyester threads. In_
this case, at 150° C., the contact time should be 30 to 45
sec.; at 210° C., it should be 15 to 30 sec.

Further, the guide roller 14 of FIG. 3 may be dipped
in a water bath to add water to the ribbon 10.

While the present invention has been described in
detail with reference to a preferred embodiment, vari-
ous modifications within the scope and spirit of the
invention will be apparent to those of working skill in
this technological field. Thus, the invention should be
considered as limited only by the appended claims.

What 1s claimed 1is:

1. A method of making a pair of light-trapping mem-
bers from a ribbon having a base fabric and piles, said
light-trapping members being used for a photographic
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film cassette having a cassette shell for rotatably con-
taming a spool with a photographic film wound
thereon, a leading end of said photographic film being
advanced out of said cassette shell through a film pas-

sage mouth formed in said cassette shell by rotation of )

said spool, said light-trapping members being attached
to respective upper and lower inside surfaces of said
film passage mouth so as to prevent light from entering
1n the inside of said cassette shell, said method compris-
ing the steps of:

twisting said ribbon relative to a ribbon feeding direc-

tion;
contacting said piles of said ribbon with a first ther-
mal drum, which extends transverse to said film
feeding direction, so as to incline said piles in a
width direction of said ribbon at a predetermined
inclination angle; and |

cutting said ribbon at a predetermined length to ob-
tain said light-trapping members.

2. A method as rectted in claim 1, wherein the mois-
ture content of said ribbon is 50 (w/w)% or more.

3. A method as recited in claim 2, wherein a box-
shaped twister having a rectangular passage, through
which said ribbon is advanced and twisted, is disposed
upstream from said first thermal drum, said inclination
angle of said piles being varied by changing an angle
defined between said passage of said twister and a sur-
face of said first thermal drum which is in contact with
said ribbon.

4. A method as recited in claim 3, wherein said
twister is inclined, with respect to an axis of said first
thermal drum, at an angle of 60° to 180°.

5. A method as recited in claim 3, wherein, in said
contacting step, said first thermal drum is rotated so that
a peripheral speed of said first thermal drum coincides
with a speed for feeding said ribbon so as to incline said
piles of said ribbon in said ribbon width direction.

6. A method as recited in claim 3, wherein, in said
contacting step, said first thermal drum is rotated so that
a peripheral speed of said first thermal drum differs
from a speed for feeding said ribbon by a predetermined
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amount so as to incline said piles of said ribbon in a
longitudinal direction of said ribbon.

7. A method as recited in claim 5, further comprising
the step of contacting said ribbon with a second thermal
drum provided downstream from said first thermal
drum to make the inclination of said piles of said ribbon
uniform.

8. A method as recited in claim 7, further comprising
the step of adjusting the tension of said ribbon with two
tension rollers disposed respectively downstream said
first and second thermal drums so as to adjust tension of
said ribbon to control pressing forces of said ribbon
against peripheral surfaces of said first and second
drums.

9. A method as recited in claim 8, further comprising
raising said piles of said ribbon before the step of con-
tacting said piles of said ribbon with said first thermal
drum. -

10. A method as recited in claim 9, wherein said rais-
ing step is performed by contacting said ribbon with a
pair of raising rollers, one of which is rotated in the
ribbon feeding direction while the other is rotated in an
oppostte direction to the ribbon feeding direction.

11. A method as recited in claim 10, wherein the
inclination angle of said piles is in a range of 30° to 80°,

12. A method as recited in claim 11, wherein said
ribbon is formed of synthetic fibers of thermoplastic
resin.

13. A method as recited in claim 12, wherein said
piles are 100 denier nylon and have a length of mm or
more and less than the width of said ribbon.

14. A method as recited in claim 12, wherein at least
one of an anti-static compound and a conductive sub-
stance is added to the thermoplastic resin for destatici-
zation.

15. A method as recited in claim 12, wherein said
light-trapping members are attached to said film passage
mouth by one of adhesive and ultrasonic welding.

16. A method as recited in claim 1, wherein, in said
twisting step, said ribbon is at first twisted and then the
twist of said ribbon is gradually released while said
ribbon 1s moving in contact with said first thermal

drum.
* ¥ * - *
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